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Abstract
The objective of this research was to determine the level of knowledge and awareness of diabetic emergencies
among Turkish bus drivers.
Methods. The universe of this descriptive and cross-sectional study was all the individuals working as bus
drivers in the Mediterranean Region between January-June 2019, and the study sample was 1292 drivers who
met the inclusion criteria of the research. Data were collected by the Personal Information Form and the Diabetic
Emergency Information and Awareness Survey Form. Descriptive statistics, the Mann-Whitney U test and
the Kruskal-Wallis test were used in data evaluation.
Results. The average age of bus drivers participating in the study was 38.29 ± 9.44 years, while their
average work experience was 12.50 ± 8.92 years. Among them, 14.9% of bus drivers had a diabetic family
member; 23.7% of bus drivers had a first aid certificate; 11.5% of bus drivers received diabetes-related training.
The average score of drivers for the level of knowledge and awareness regarding diabetic emergencies was
found to be 15.39 ± 4.72. There was a statistically significant difference between the drivers’ average scores
for the level of knowledge and awareness and their age, education status, work experience, the presence of
chronic disease, the presence of a diabetic family member, the presence of a first aid certificate, diabetes-related
training, the place of receiving this training variables (p < 0.05).
Conclusions. Bus drivers were found to have above average levels of knowledge and awareness of diabetic
emergencies. Bus drivers are recommended to be trained on diabetic emergencies and raising awareness of
diabetes mellitus to ensure a proper intervention in case of emergencies in individuals with diabetes mellitus
during travels.
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Introduction
Diabetes mellitus (DM) is a global public health challenge
since it is one of the most rapidly growing health concerns
throughout the world; its incidence has increased among all
age groups; it causes acute and chronic complications and re-
sults in irreversible organ disorders, being one of the top five
reasons of death; the treatment requires the high cost [1, 2].
According to the International Diabetes Federation (IDF) Dia-
betes Atlas (2019), it is estimated that there are 463 million
people with DM at the age of 20-79 years worldwide, and
there will be 578 million in 2030, and 700 million in 2045 [3].
In Turkey, the prevalence of DM in the 20-79 age group,
according to the Turkish Diabetes Epidemiology Study (TUR-
DEP I) and TURDEP II, was reported to be 7.2% and 13.7%,
respectively [4, 5]. According to IDF data, the prevalence of
DM in Turkey is 12.8% and there are 6.7 million people living
with this disease [3].
DM is stated as the second most common chronic dis-
ease which is seen in individuals who travel and is accepted
as a challenging situation for individuals who have diffi-
culty in following their home-routines in places where they
travel [6, 7]. As the incidence of DM and the number of peo-
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ple who travel increase day by day, the number of passengers
with DM is also increasing [8, 9]. In the literature, it is stated
that individuals with DM experience metabolic emergencies
such as hypoglycemia, hyperglycemia, and diabetic ketoaci-
dosis due to conditions such as skipping or forgetting insulin
administration hours during their travels, inadequate intake of
nutrients and fluids after insulin administration, not adapting
to their diet, and excessive fatigue [6–8, 10–15]. Success in
emergency interventions depends primarily on the presence
of a well-trained and sufficient workforce in this regard [16].
The lack of awareness and information on DM in society
prevents early diagnosis. Therefore, it is very important to
raise awareness for DM in society; to delay its occurrence by
controlling the blood glucose level at an early level; to reduce
metabolic complications in people with DM through timely
and informed interventions; to prevent diabetic complications
such as neuropathy, retinopathy, nephropathy, cardiovascular
diseases; to increase quality of life in individuals and prolong
their life [17].
Bus driver activities are among professions with a strong
impact on public safety. Passenger transport is closely related
to the responsibility for other people’s lives [18]. Today,
due to the increase in the number of patients with DM, it is
necessary to ensure the participation of bus drivers, who are
constantly in contact with people in public places and who will
perform the first intervention during travel of individuals with
DM, in the training programs related to diabetic emergencies
periodically.
From this point of view, the objective of this research
was to determine the level of knowledge and awareness of
diabetic emergencies among Turkish bus drivers.
Materials and Methods
Study Design
This study was conducted in a descriptive and cross-sectional
manner.
Setting and Sample
The universe of the study was all bus drivers in 7 provinces
in the Mediterranean Region between January - June 2019.
Sample size in the study was calculated by using
n = Nt2 pq/d2(N −1)+ pq
formula, where N stands for the number of people in the uni-
verse; t stands for the accepted significance level, type 1 (al-
pha) error level = 5% corresponding value: 1.96; p stands for
the frequency of the condition we are investigating (10%=0.10);
q stands for the frequency of absence of the condition we are
examining (90%=0.90); d stands for sampling error accepted
by the researcher (1%=0.01) [19]. The number of bus drivers
in each city was 5205 (Osmaniye – 116; Isparta – 200; An-
talya – 3708; Kahramanmaraş – 300; Mersin – 421; Burdur –
110; Hatay – 350); the confidence interval was taken as 95%;
the error rate was taken as 5%; the sample size in each city
was calculated; the minimum sample size was found as 1208.
The study was completed with 1292 individuals (Osmaniye
– 90; Isparta – 140; Antalya – 398; Kahramanmaraş – 172;
Mersin – 205; Burdur – 97; Hatay – 190) at the age of ≥ 18
years, who did not have sensory vision and hearing loss, were
open to verbal communication, filled out the questionnaire
between the dates when the survey was conducted and agreed
to participate in the study.
Instruments
Data were collected by a survey form [17, 18, 20–24] created
by researchers by scanning the literature. The survey form
consisted of two parts and a total of 41 questions. The first part
of the survey form had 17 questions about bus drivers’ age,
gender, education level, marital status, income status, weekly
working hours, work experience, the presence of chronic dis-
ease, the presence of a family member with DM, the degree of
closeness with the family member with DM, the presence or
absence of a first aid certificate, the status of information about
which numbers to call in case of emergency, whether they had
DM-related training, the place of this training, whether they
have ever encountered a passenger with DM before; the sec-
ond part had 24 questions regarding bus drivers’ information
levels and awareness of diabetic emergencies. The pre-study
survey form was reviewed for integrity by taking the opinion
of a professor specializing in diabetes nursing, and some state-
ments were corrected. Pre-application with 5 individuals was
conducted and the study took its final version.
Data Collection
Data were filled by the researchers using face-to-face inter-
view methods in the waiting room before the departing hours
in 7 provinces of the Mediterranean Region between January
and June 2019. Before the application, the objective and
method of the research were explained to the bus drivers who
participated in the research. The survey took approximately
10-15 min.
Data Analysis
SPSS 21.0 (Statistical Package for the Social Sciences, Chicago,
Illinois) package program was used in data evaluation. So-
ciodemographic characteristics and the level of knowledge
and awareness of diabetic emergencies were given as the num-
ber, percentage, mean and standard deviation. The Shapiro-
Wilk test was used to assess the normality of data distribution.
The Mann-Whitney U test was used in the comparison of
paired groups in level of knowledge and awareness of di-
abetic emergencies with sociodemographic characteristics;
the Kruskal-Wallis test was used in the comparison of three or
more groups. The statistical significance level was accepted
as p < 0.05.
Limitations
This study has some limitations. First, there are 8 provinces in
the Mediterranean region; however, the study was completed
in the 7 provinces as permission to conduct the study could
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not have been obtained in Adana province. Secondly, this
study does not generally reflect bus drivers in Turkey and is
limited to bus drivers in the Mediterranean Region who agreed
to participate in the study.
Results
The mean age of bus drivers included in the study was
38.29 ± 9.44 years; all the participants were males; 62.3% of
the participants had a high school education level and above;
85.8% of the participants were married; 10.4% of the partici-
pants had a chronic disease; 14.9% of bus drivers had a family
member with DM; 23.7% of the participants had a first aid
certificate; 95.1% of the participants knew the numbers to
call in case of emergency; 11.5% of the participants received
DM-related training. Sociodemographic characteristics of bus
drivers are given in Table 1.
Table 2 shows the responses of bus drivers who partici-
pated in the study to the 24-item ”Information on Diabetic
Emergencies and Awareness Survey.” The average score of
bus drivers for the level of knowledge and awareness regarding
diabetic emergencies was found to be 15.39 ± 4.72. The most
”yes” answers were given to the following items: 93.8% of
bus drivers stated that ”I can get the passenger off of the bus,
and lie them down on a flat, hard floor on their backs”; 93.7%
of bus drivers stated that ”I know what DM is”; 93.6% of bus
drivers stated that ”If there is a crowd around the passenger,
I can disperse it and calm down the passenger”; 91.7% of
bus drivers stated that ”I will call 112 if symptoms do not go
away after the intervention for the passenger with low blood
sugar”; 91.4% of bus drivers stated that ”I will try to receive
information if the passenger has a relative”, and ”I can mea-
sure passenger’s blood sugar if they have a blood glucose
meter in their bags.” Bus drivers were found to give the least
”yes” answers to the following questions: 14.9% of them
stated that ”I have an idea about what gestational diabetes
is”; 24.5% of bus drivers stated that ”If the passenger with
low blood-sugar is unconscious and has a glucagon injector
in the bag, I can apply it”; 29.7% of bus drivers stated that ”I
know that individuals with DM should carry diabetes medical
alert identification bracelet.”
When examining the mean scores of bus drivers, who
were 35 years old and younger, had an education level of high
school and higher, had less than 1 year of work experience,
had any chronic disease, had a family member with DM and
received DM-related training at a health institution, there was
a statistically significant difference between the drivers’ level
of knowledge and awareness of diabetic emergencies and
their introductory characteristics (p < 0.05). There was no
statistically significant difference between the income status
and encountering a diabetic passenger and the drivers’ level of
knowledge and awareness of diabetic emergencies (p > 0.05)
(Table 3).
Discussion
DM is a metabolic disease that poses a significant threat to
the lives of drivers and other road users. The threats posed
by DM increase by the presence of passengers with insulin-
treated DM who are at risk of developing hypoglycemic at-
tacks. Informed drivers are needed to avoid immediate health
risks of low blood pressure during the journey and reduce
the risks of DM complications later to ensure metabolic con-
trol [22, 25]. In this study, there was a statistically significant
difference between the drivers’ average scores for the level
of knowledge and awareness regarding diabetic emergencies
and their age, education status, work experience, the presence
of chronic disease, the presence of diabetic family members,
the presence of a first aid certificate, DM-related training,
the place of receiving this training variables.
The average score of bus drivers participating in our study
for the level of knowledge and awareness of diabetic emer-
gency was found to be 15.39 ± 4.72. This result showed
that the level of knowledge among bus drivers was slightly
higher than the moderate level. Raising public awareness
of DM is considered as the first step to control the progres-
sion of the disease, ensure its early detection, and prevent
complications. There is evidence that raising awareness of
DM and its complications provided significant benefits in-
cluding increased adaptation to treatment, that reduced DM
complications [26]. Although there are no studies assessing
the level of knowledge and awareness of diabetic emergencies
among bus drivers; studies involving different occupational
groups showed that they had moderate and good knowledge
of DM [21, 27].
It is important for bus drivers to be informed about DM
to be able to detect the symptoms experienced by individ-
uals during their journey and act at an early stage [22]. In
the present study, the level of knowledge and awareness re-
garding diabetic emergencies among bus drivers who received
DM-related training at health institutions were higher. A study
of the relevant literature revealed that the levels of knowledge
about DM among those who participated in diabetes educa-
tion programs were significantly higher [28–31]; the main
sources of information regarding DM were primarily health
institutions and then, the Internet, media, and people in their
environments [21, 22, 32–34]. This is believed to be because
education is one of the methods to raise the awareness of DM
and the participants received the information from the right
source.
The level of public awareness of DM varies from person
to person depending on socioeconomic conditions, cultural
beliefs, education level, and personal development. It is stated
that an in-depth understanding of these variables is necessary
to prevent DM, as well as to develop and design preventive
strategies to delay the development of its complications. Ac-
cording to our study, drivers younger than 35 years old, who
had a high level of education and less than 1 year of work
experience, had higher levels of knowledge and awareness
of DM. Another study similar to the present study has found
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Table 1. Distribution of bus drivers according to personal characteristics (n=1292).
X̄±SD (Min-Max)
Age 38.29 ± 9.44 (17-70)
Weekly working hours 11.38 ± 4.67 (2-32)





Primary school 146 11.3
Secondary school 341 26.4












Cardiovascular diseases 30 22.4
Respiratory diseases 26 19.4
Musculoskeletal diseases 22 16.4
Endocrine diseases 23 17.2
Digestive diseases 20 14.9
Urinary system diseases 13 9.7
Presence of family members with DM
Yes 192 14.9
No 1100 85.1
Degree of closeness with the family member with DM
1st-degree relatives (son, daughter, spouse, son-in-law, daughter-in-law) 118 61.5
2nd-degree relatives (mother, father, grandchild, sibling) 54 28.1
3rd-degree relative (uncle, aunt) 20 10.4
First aid certificate presence
Yes 306 23.7
No 986 76.3
Status of information about which numbers to call in case of emergency
Yes 1229 95.1
No 63 4.9
Status of receiving DM-related training
Yes 148 11.5
No 1144 88.5
Place of receiving DM-related training
Healthcare institution 90 61.2
Public education center 27 18.4
Institution where I work 15 10.9
Over the Internet 14 9.5
Status of willingness to receive DM-related training
Yes 901 69.7
No 391 30.3
Status of having encountered a passenger with DM before
Yes 1135 87.8
No 157 12.2
Notes: X̄: mean; SD: standard deviation; Min: minimum; Max: maximum.
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Table 2. Distribution of bus drivers’ responses to the 24-item Diabetic Emergency Information and Awareness Survey
(n=1292).
Questions Yes Non - % n - %
I know what DM is. 1211-93.7 81-6.3
I know common symptoms of DM. 1041-80.6 251-19.4
I know what insulin is. 1065-82.4 227-17.6
I know how much fasting blood sugar should be and the limit. 695-53.8 597-46.2
I know how much satiety blood sugar should be and the limit. 682-52.8 610-47.2
I know what type 1 DM is. 423-32.7 869-67.3
I know what type 2 DM is. 424-32.8 868-67.2
I have an idea of what gestational diabetes is. 192-14.9 1100-85.1
I know that people with DM should carry a diabetes medical alert identification bracelet. 384-29.7 908-70.3
I can get the passenger off the bus and lie them down on a flat, hard floor on their backs. 1212-93.8 80-6.2
If there is a crowd around the passenger, I can disperse it and calm down the passenger. 1209-93.6 83-6.4
I can assess the passenger’s state of consciousness. 1134-87.8 158-12.2
If the passenger is not conscious, I will not give any oral medications. 1164-90.1 128-9.9
If the passenger has relatives, I will try to get information from them. 1181-91.4 111-8.6
If the passenger has a blood glucose meter in their bag, I can measure their blood sugar. 1181-91.4 111-8.6
I can remain conscious and calm when interacting with passenger having high blood sugar or
low blood sugar. 587-45.4 705-54.6
I would not take any action if I thought I would harm the passenger with high blood sugar or
low blood sugar. 1093-84.6 199-15.4
I know that symptoms such as rapid and deep breathing, acetone breath, abdominal pain, nausea,
and vomiting are symptoms of high blood sugar; I can notice a passenger with
high blood sugar.
1112-86.1 180-13.9
I will check if the passenger with high blood sugar has a diabetes medical alert identification
bracelet; I can apply insulin if the patient has it in their bag. 835-64.6 457-35.4
If the passenger with high blood sugar does not vomit, I will give them plenty of fluids. 764-59.1 528-40.9
I know that symptoms such as pale skin, sweating, headache, tingling on the lips and tongue,
weakness and hunger are symptoms of low blood sugar; I can notice a passenger with low
blood sugar.
558-43.2 734-56.8
I will check if the patient with low blood sugar has a diabetes medical alert identification
bracelet, and if the passenger is conscious; I can mix 2 sugar cubes in the water and give it
to the passenger.
984-76.2 308-23.8
If the passenger with low blood sugar is unconscious and has a glucagon injector in the bag,
I can apply it. 317-24.5 975-75.5
If the symptoms do not go away after the intervention for the passenger with low blood sugar,
I will call 112. 1185-91.7 107-8.3
Total (X̄±SD: Min - Max) 15.39 ± 4.72 (0-24)
Notes: X̄: mean; SD: standard deviation; Min: minimum; Max: maximum.
that participants younger than 39 years old had higher level of
knowledge and awareness of diabetic emergencies than other
age groups [20]. Additionally, many studies have found that
people with high education levels had statistically better lev-
els of knowledge and awareness of DM [26, 27, 29, 35, 36].
The reason for this situation is believed to be that young
drivers who are new with the profession are more open to
learning as their education level improves and want to be
more aware of emergencies that may arise while traveling.
According to the present study, bus drivers with chronic
disease having a DM family member had higher level of
knowledge and awareness of diabetic emergencies. A study
conducted by Kutbi et al. (2018) has found that individu-
als with chronic diseases such as hypertension had higher
knowledge levels about DM [37]. According to the literature,
individuals with a first-degree diabetic relative had higher
knowledge levels about DM and were more aware of the mea-
sures to be taken [20, 23, 36]. The cause of this is believed
to be counseling that individual who goes for a checkup with
their family receives at each doctor’s visit.
According to the findings of this study, 23.7% of bus
drivers had first aid certificates, and those with first aid certifi-
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Table 3. Average scores of bus drivers on the level of
knowledge and awareness of diabetic emergencies according
to their personal characteristics (n=1292).
Personal characteristics X̄ ± SD
Age
Younger than 35 15.96 ± 4.18 KW = 10.149
35-54 years 15.08 ± 4.83 p = 0.006
Older than 55 years 14.30 ± 6.28
Education status
Primary school 14.62 ± 5.43 KW = 6.104
Secondary school 15.04 ± 5.15 p = 0.047
High school and above 15.68 ± 4.35
Income status
High 15.57 ± 4.85 KW = 1.628
Middle 15.23 ± 4.71 p = 0.443
Low 15.68 ± 4.60
Years of work experience
Less than 1 year 16.94 ± 4.13
1-5 years 15.67 ± 4.23 KW = 15.141
6-10 years 15.88 ± 4.28 p = 0.002
More than 10 years 14.83 ± 5.13
Presence of chronic disease
Yes 16.47 ± 6.13 Z = -3.154
No 15.27 ± 4.51 p = 0.002
Presence of family members with DM
Yes 18.50 ± 4.85 Z = -9.736
No 14.85 ± 4.48 p = 0.000
First aid certificate
Yes 17.66 ± 4.05 Z = -9.539
No 14.69 ± 4.69 p = 0.000
Status of receiving DM-related training
Yes 20.19 ± 4.38 Z = -12.644
No 14.77 ± 4.39 p = 0.000
Place of receiving DM-related training
Healthcare institution 21.18 ± 3.88
Public education center 17.55 ± 5.08 KW = 17.345
Institution where I work 18.81 ± 4.59 p = 0.001
Over the Internet 20.50 ± 3.73
Status of having encountered a passenger with DM before
Yes 15.29 ± 4.44 Z = -1.811
No 16.13 ± 6.32 p = 0.70
Notes: X̄: mean; SD: standard deviation; Z: Mann-Whitney U test;
KW: Kruskal Wallis test.
cates had higher levels of knowledge and awareness regarding
diabetic emergencies. First aid is a practice that all individu-
als in a society, whether they have received health education
or not, should do under all conditions [38]. A study con-
ducted in India has found that 96.4% of commercial drivers
knew what first aid was, but only 1.2% were trained [39].
According to studies involving different occupational groups,
the first aid training increased the level of knowledge among
individuals [40–42]. In the present study, it is assumed that
the awareness levels of those holding a first aid certificate was
high due to the information on low blood sugar in first aid.
Conclusions & Recommendations
In this study, bus drivers had slightly higher levels of knowl-
edge and awareness of diabetic emergencies than moder-
ate. There was a statistically significant difference between
drivers’ age, education status, work experience, the presence
of chronic disease, the presence of a family member with
DM, the presence of a first aid certificate, the place of receiv-
ing DM-related education and the level of knowledge and
awareness of diabetic emergencies. In this regard, bus drivers
are recommended to be trained on diabetic emergencies and
raising awareness of DM to ensure a proper intervention in
case of emergencies in individuals with DM during travels.
In particular, the training provided should consider the socio-
demographic characteristics that prevent DM knowledge and
awareness. At the end of each training session, role-play ex-
ercises involving diabetic individuals and bus drivers should
be performed. According to the findings of the present study,
the sources of information about DM are healthcare profes-
sionals, as well as communication media such as television
and radio. These communication tools should be used more
for training. However, these sources of information need to be
audited for accuracy. Additionally, buses are recommended
to have mini coolers where people with DM can store their
insulin during long trips, as well as to take some steps to
ensure that existing facilities are used effectively by people
with DM.
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[5] Satman İ. Epidemiology of diabetes mellitus. In:
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